Induction of innate immunity by lipid A mimetics increases survival from pneumonic plague.
This study analysed the effect of priming the innate immune system using synthetic lipid A mimetics in a Yersinia pestis murine pulmonary infection model. Two aminoalkyl glucosaminide 4-phosphate (AGP) Toll-like receptor 4 (TLR4) ligands, delivered intranasally, extended time to death or protected against a lethal Y. pestis CO92 challenge. The level of protection was dependent upon the challenge dose of Y. pestis and the timing of AGP therapy. Protection correlated with cytokine induction and a decreased bacterial burden in lung tissue. AGP protection was TLR4-dependent and was not evidenced in transgenic TLR4-deficient mice. AGP therapy augmented with subtherapeutic doses of gentamicin produced dramatically enhanced survival. Combined, these results indicated that AGPs may be useful in protection of immunologically naive individuals against plague and potentially other infectious agents, and that AGP therapy may be used synergistically with other therapies.